Nerve terminals release neurotransmitters from vesicles into the synaptic cleft upon transient increases in intracellular Ca 2+ . This process requires the formation of trans SNARE complexes and is regulated by accessory proteins including nsec1 and COMPLEXIN (CPX). Here we present the crystal structure of neuronal squid Sec1 from squid, which was solved by MAD at 2.4 Å. S-Sec1 folds into a modular arch-shaped three-domain assembly.
Toc34, a 34 kDa integral membrane protein, is a member of the Toc (translocon at the outer-envelope membrane of chloroplasts) complex that associates with precursor proteins during protein transport across the chloroplast outer membrane. Here we report the crystal structure of the cytosolic part of pea Toc34 complexed with GDP and Mg at 2.0 Å resolution. In the crystal, the Toc34 molecules exist as dimers with features resembling the ones found in a small GTPase complexed with a GTPase activating protein (GAP).
Gel-filtration, however, revealed that dimeric and monomeric forms of Toc34 coexisted in phosphate saline buffer (pH 7.2) solution. Mutation of Arg 128, an essential residue for dimerization, to alanine led to the formation of only a monomeric form whose GTPase activity is significantly reduced compared to that of the wild-type Toc34. These results together with a number of structural features unique to Toc34, suggest that each monomer acts as a GAP on the other interacting monomer. I shall describe multiresolution geometry data structures used for the visualization of molecular shape and associated properties (electrostatics, interaction potentials, ...). These geometry data structures while volumetric, allow for smooth piecewise polynomial spline approximations of molecular surfaces, corresponding to level sets of electron density. I shall also describe algorithms for topological, and metric quantification of molecular shape and associated properties via differential and integral calculations of the spline representation. The collection of data structures and algorithms should provide useful support for a range of rapid molecular manipulations, including quantifying shape and properties complementarity, structural analysis, molecular docking, and molecular animation visualization.
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